Introduction
Malignant lymphomas are found more commonly than other forms of pharyngeal neoplasms in western countries (Banfi et al., 1970) . With few exceptions (Musshoff et al., 1971 ) the lymphoid tissue in Waldeyer's ring (the nasopharynx, tonsils, oropharynx, and soft palate) is involved in not more than 10-15/, of all cases of malignant lymphoma (Rosenberg et al., 1961; Fuller, 1967) . Moreover, the lymphoma seems to arise from the tonsil more often than from the nasopharyngeal space (Catlin, 1966; McNelis and Pai, 1969; Terz and Farr, 1969; Tikka and Malmio, 1969; Prosnitz et al., 1969; Wang, 1969; Al-Saleem et al., 1970; Robinson et al., 1971) . At the National Cancer Institute of Milan the incidence of pharyngeal lymphomas since 1928 has ranged from 30 to 350/ of all pharyngeal neoplasms, and of the lymphomas 55% have been cases of reticulum cell sarcoma, 21% cases of lymphosarcoma, and 100 cases of Hodgkin's disease.
There are very few reports dealing specifically with the natural history and treatment of malignant lymphomas of Waldeyer's ring. This paper records our experience in a large number of cases, and also compares the survival rate in patients who were investigated by lymphography before treatment with that in patients who were not investigated by lymphography.
Patients and Methods
Altogether 292 consecutive patients suffering from lymphoma of Waldeyer's ring who attended our institute from January 1950 to June 1971 were studied. A preliminary evaluation of the first 144 patients in this group was carried out by Carnevali and Salvini (1968) . The results in patients treated from 1928 to 1949 have been published elsewhere (Luzzatti, 1960 and regional stages of the disease the tumour dose was 4,500-5,000 rads over four to five weeks, while in the diffuse stage a dose usually not exceeding 3,500-4,000 rads was given to areas of distant node involvement. Prophylactic irradiation of both sides of the neck was given to all patients in the local stage, and in cases of unilateral cervical lymph node involvement both sides of the neck were always irradiated. From 1970 an intensive five-drug regimen was also adopted for cases of lymphoreticular sarcoma in the diffuse and generalized stages.
FOLLOW-UP
After treatment was completed the patients were followed up at intervals of one to three months. In patients with local, regional, and diffuse disease a complete blood count and a chest x-ray examination were performed about three times a year. A radiographic check was made on the retroperitoneal nodes in all patients who had been investigated by lymphography so long as contrast material was present. When recurrence was suspected both intravenous urography and x-ray examination of the gastrointestinal tract were carried out, and in a few cases a second lymphogram was taken. X-ray examination of the gastrointestinal tract in asymptomatic patients was done twice a year for the first three years. Skeletal survey was repeated only when the patient complained of bone pain.
Results
Analysis of the sex distribution in the 292 cases gave a sex ratio of 1 8 to 1 in favour of males. The peak of incidence was during the fifth, sixth, and seventh decades; however, 37 (Fig. 4) . (Table IV) . In 51 cases (46%) the recurrence was in the form of new manifestations of the disease in lymphoid tissue, mainly above the diaphragm (Table V) , where the principal sites were the neck (23-60o) when prophylactic irradiation had not been carried out and the axillae (20 8'/o)
The 10-year survival in all cases treated with radiotherapy is shown in Fig. 3 . The highest mortality in both types of tumour is in the first two years. The tendency of the curves to level out No significant difference in survival was found in relation to age, sex, or site of the primary lymphoma within Waldeyer's ring. The survival rates in groups of patients with local and regional disease treated in different periods are given in Table VI .
The similarity of the rates in patients treated in the first period and in patients treated in the second period may be attributed to a similarity of diagnostic and radiotherapeutic (low tissue dose, no prophylactic irradiation of the neck) techniques used in the two periods. A better survival rate, however, is evident among the patients in the third period (1962-7 1). So far there is a significant difference between patients in the 1950-61 group and those in the 1962-71 group only in the three-year survival rate (x2 = 9-46; P <0 01). There is no such difference in the five-year rate (x2 -2-71; P >0 05), and comparison of the 10-year survival rates is not yet possible. The improvement in the three-year survival rate can be attributed to more accurate assessment of the stage of the disease by means of lymphography and skeletal and gastrointestinal radiography, and to more aggressive radiotherapy (cobalt therapy with prophylactic irradiation in patients with local and regional lymphoma).
Discussion
It seems appropriate for both diagnostic and therapeutic reasons to distinguish pharyngeal sarcomas as a separate clinical entity within the group of malignant lymphomas. The following facts emerge from an analysis of our series of cases.
(1) The evidence of pharyngeal involvement at the time of diagnosis was high in all cases of lymphoreticular sarcoma, particularly in cases of reticulum cell sarcoma. The opposite occurs for Hodgkin's disease. (2) In about two-thirds of the cases the disease was limited to the primary pharyngeal tumour or to the cervical lymph nodes (local or regional stage). (3) Some cases in the local stage can be cured with only local treatment (radiotherapy or surgery). (4) Involvement of Waldeyer's ring by malignant lymphomas originating in lymphoid tissue other than in the neck is extremely rare. (5) Pharyngeal lymphomas tend to involve more than one site in Waldeyer's ring, both initially and subsequently. (6) In contrast to the mode of spread of nodal lymphoreticular sarcomas (Banfi et al., 1968) , pharyngeal lymphomas, like pharyngeal carcinomas, spread initially to the cervical nodes. Local aggressive forms spread to surrounding tissues (base of skull, nasal cavities, paranasal sinuses, etc.) in the same way.
The presence of gastrointestinal involvement in some of our patients might seem to challenge the generally accepted belief that malignant lymphomas originate in one focus. In about 6% of our patients in the group seen from 1962 to 1971 a gastric lymphoma was present when the patient was first investigated.
Furthermore, in 9% of patients gastric involvement was found during the first two years of follow-up as an apparently new manifestation of the disease. These findings suggest that in some cases a lymphoma may arise simultaneously in Waldeyer's ring and in the gastrointestinal tract-especially the stomach. This would explain those cases apparently in the local or regional stage affecting the head and neck where lymphography shows involvement of retroperitoneal lymph nodes. We think it is possible that in some cases a primary gastric focus exists which does not show on conventional radiography and only the resultant retroperitoneal node involvement can be detected by lymphography. An alternative hypothesis might be that neoplastic cells from the primary lesion in the pharynx are swallowed and implanted in the gastric mucosa. We think this improbable because this does not occur in pharyngeal carcinomas.
Study of the natural history of pharyngeal lymphomas emphasizes that their incidence is higher than has been thought (Rosenberg et al., 1961; Fuller, 1967) . Preselection by referrals from other hospitals only partly explains the high incidence in our series. We believe it was because we systematically examined Waldeyer's ring by biopsy in every case irrespective of the clinical presentation. In fact, in almost half of the present cases the first clinical sign of disease was a cervical adenopathy. A lymphoreticular sarcoma tends to spread first to regional lymph nodes-to cervical nodes from a primary growth in Waldeyer's ring and retroperitoneal nodes from a lesion in the gastrointestinal tract.
High-energy irradiation extending from the base of the skull to both supraclavicular fossae is the treatment of choice in patients with local or regional disease. The three-year and five-year survival rates in our third group of patients with local and regional disease are similar to those reported by others in fewer patients (Fuller, 1967; Prosnitz et al., 1969; Terz and Farr, 1969; Wang, 1969; Al-Saleem et al., 1970; Robinson et al., 1971) . Although, however, the survival rate was not significantly different in the two types of disease in our series, Fuller (1967) and Al-Saleem et al. (1970) found survival rates of 57% and 58% respectively in lymphosarcoma and 19% and 38% in reticulum cell sarcoma. Al-Saleem et al. also showed that the prognosis in undifferentiated lymphoma is extremely poor. Terz and Farr (1969) noted that the five-year survival rate sharply decreased in proportion to the extent of regional lymph node involvement (from 50% when only the submental nodes were involved to nil when the disease extended to the supraclavicular fossa). Finally, it should be mentioned that the five-year and 10-year survival rates in our cases of pharyngeal lymphoma in the local and regional stages were similar to those reported respectively for stage 1 and stage 2 cases of primary lymphosarcoma and reticulum cell sarcoma in the lymph nodes (Easson, 1966; Peters, 1963) .
Whether prophylactic irradiation should include the axillae, mediastinum, or stomach is debatable. It could be argued that when this type of lymphoma has spread beyond the local or regional stage a vascular rather than a lymphatic progression occurs. In patients with diffuse disease the five-year survival is very low. For this reason we treat these patients at present with intensive combined chemotherapy for six months and then consolidate the treatment with cobalt irradiation to the head, neck, and abdominal region. Finally, chemotherapy followed by radiotherapy is also indicated whenever there is gastric involvement. Since the lymphomatous lesions of the stomach tend to bleed a surgical resection should be carried out if possible before further treatment.
